We prove a general low-energy theorem establishing a generic relation between the neutrino Majorana mass and the superpartner sneutrino B-L-violating "Majorana"-like mass term. The theorem states that, if one of these two quantities is non-zero the other one is also non-zero and, vice versa, if one of them vanishes the other vanishes, too. The theorem is a consequence of the underlying supersymmetry (SUSY) and valid for any realistic gauge model with weak scale softly broken SUSY.
Neutrinos are believed to be massive particles. Despite the lack of unambiguous experimental confirmation of this belief there are insisting indications for non-zero neutrino masses from cosmology, the solar and atmospheric neutrino puzzles (for recent review see [1] ) as well as from recent LSND results on possibleν e −ν µ neutrino oscillations [2] .
Among the known explanations for the extreme smallness of the neutrino mass compared to masses of the other fermions the most natural one is based on the see-saw mechanism [3] . It leads to a B-L-violating Majorana mass term for the neutrino. Various 1-loop contributions to the neutrino self-energy, widely discussed in the literature [4] - [9] , also induce a small Majorana mass for neutrinos. Furthermore, the Grand Unification paradigm definitely prefers a Majorana mass for neutrinos. Due to these arguments, it has become a common trend to think of neutrinos as Majorana particles.
In supersymmetric (SUSY) models the neutrino ν has its scalar superpartner the sneutrinoν. Given that they are components of the same superfield one may suspect a certain interplay between the neutrino and sneutrino properties at low energies as a relic of the underlying supersymmetry.
In the present note we prove a low-energy theorem establishing an intimate relation between the neutrino Majorana mass term and the B-L-violating as well as B-L-conserving sneutrino mass terms. Our consideration refers to the general structure of the low-energy effective Lagrangian assuming weak scale softly broken supersymmetry and stability of the ground state after electroweak symmetry breaking. The proof of the low-energy theorem, consisting of three statements, is based on symmetry arguments and is of a general significance.
The effective Lagrangian of a generic model of weak scale supersymmetry contains after electro-weak symmetry breaking the following terms is also unessential. For the case of the MSSM one can find them, for instance in [10] . Eq. (1) is a general consequence of the underlying weak scale supersymmetry (softly broken) and the spontaneously broken electro-weak gauge symmetry. Now let us assume the neutrino acquires a Majorana mass
where ν = ν c is a Majorana field. The further proof does not depend on the mechanism generating this mass term in the low-energy Lagrangian. For the sake of simplicity and without any loss of generality we ignore possible neutrino mixing.
Prove the following statements. Statement 1: If m ν M = 0 then in the low-energy Lagrangian also the sneutrino "Majorana"-like B-L-violating mass term is present First notice that in the presence of a non-zero Majorana neutrino mass term in Eq. (2) the "Majorana"-like sneutrino mass term in Eq. (3) is generated at the 1-loop level as shown in Fig.1(a) with neutrino and neutralino internal lines. An opposite statement based on the 1-loop diagram in Fig.1(b) is also true. The B-L-violating sneutrino propagator in Fig.1(b) is proportional tõ m 2 M and explicitly derived below. Here we do not need detailed calculations and write down schematicallỹ
Here m D is a mass parameter explained below, g and g ′ are the SU(2) L × U 1Y gauge coupling constants, M χ i are the neutralino masses and β i , γ i are functions depending on neutralino mixing coefficients and on the masses of particles in the loop. Aν and A ν represent any other possible contributions. The explicit form of A i , β i , γ i is not essential for us. Important is just the presence of a correlation betweenm Let us specify this discrete symmetry group by the following field transformations
Here η i are phase factors. Since the Lagrangian (1) is assumed to be invariant under these transformations one obtains the following relations
Dots denote other relations which are not essential here. The complete set of these equations defines the admissible discrete symmetry group of the Lagrangian in Eq. (1). Solving these equations, one finds
This relation proves the statements 1,2 and the corresponding properties expressed by Eqs. (6) . To see this we note that the B-L-violating mass terms in Eq. (2) 3B+L+2S , where S, B and L are the spin, the baryon and the lepton quantum number.
This completes the proof of the theorem consisting of the above three statements.
From the above consideration it follows that a self-consistent structure of mass terms of the neutrino-sneutrino sector is
The Dirac neutrino mass term m
can also be introduced but it is not required by the self-consistency arguments.
It is instructive to derive an explicit form of the above mentioned B-Lviolating sneutrino propagator. 
where
is the ordinary propagator for a scalar particle with massm i . Using the definition ofm 1,2 as in Eq. (11) one finds
It is seen that in absence of the B-L-violating sneutrino Majorana-like mass termm 2 M = 0 the B-L-violating propagator vanishes while the B-L-conserving one becomes the ordinary propagator of a scalar particle with massm 1 =m 2 = m D .
In presence of the B-L-violating sneutrino Majorana-like mass term the complex scalar sneutrino field splits into two real mass eigenstate fieldsν 1,2 with different massesm 1,2 . The square mass splitting is 2m We are going to analyze these constraints in a separate paper.
In summary, we have proven a low-energy theorem for weak scale softly broken supersymmetry relating the B-L-violating mass terms of the neutrino and the sneutrino.
